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and of attraction in general, depends entirely on the   following theorem : —
Let t£ denote the potential at P due to the given distribution, and «£' the potential at P due to the transformed distribution : then shall
Let a mass m collected at /be any part of the given distribution, and let nf at /' be the   corresponding   part   in the transformed distribution. We have
<f~Or.Of~OP.OP>
and therefore
Oil OP:: OP' : Of*,      0      "~T                          /
which shows that the triangles SPO, P'fO are similar, so that
fP : PT :: ^JOLOPi JOP^OT :: Of. OP ; a8. We have besides
m :m~:: OI-.at and therefore
Hence each term of <f> bears to the corresponding term of <£r the same ratio j and therefore the sum, $, must bo to tho sum, <£', in that ratio, as was to be proved.
633. As an. example, let the given distribution be' confined to a spherical surface, and let O be its Centre and a its own radius. The transformed distribution is the same. But the space within it becomes transformed into the space without it. Hence if <f> be the potential duo to any. spherical shell at a point P, within it, the potential due
to the same shell at the point P in OP produced till OPf^~?fp> is,
equal to 75-15, 4> (which is an elementary proposition in the spherical
harmonic treatment of potentials, as we shall see presently). Thus, for instance, lot the distribution be uniform, 'Then, as we know-there is no force on an interior point, <£ must bo constant ; and therefore the potential at P', any 'external point, is inversely proportional to its distance from the centre.
Or let the given distribution be a uniform shell, S, and let 0 be any eccentric or any external point. The transformed distribution becomes (§§ 531, 532) a spherical shell, &, with density varying inversely as the cube of the distance from O. If 0 is within S, it is also enclosed by ^*, and the whole spacp within 5 transforms intoorresponding to a set of given eqi infinitely small lengths, areas, and volumes, however situated, different distances from the .origin, are inversely as the squares, I fourth powers and the sixth powers of these distances. Further, si easily proved that a straight line and a plane transform into a cir and a spherical surface, each passing through the origin; and th generally, circles and spheres transform into circles and spheres.
